Bioremediation of radionuclides: emerging technologies.
A large quantity of radioactive waste is being generated as the byproduct of atomic energy and related programs worldwide. There are multiple radioactive waste dumping sites, that, if exposed to the general population, may cause serious life-threatening disorders. Currently, no efficient technology is available that can store the radioactive wastes with adequate safety. Therefore, bioremediation of radionuclides/radioactive waste is an unavoidable necessity that has been tried using biotransformation, bioaccumulation, biosorption, biostimulation, and bioaugmentaion, with limited success. Genetic engineering has been implemented to develop an organism that can effectively detoxify radionuclides along with other organic pollutants present as co-contaminants in the radioactive waste sites. However, the lack of system-wide information regarding factors regulating growth and metabolism of microbial communities can be conquered by newly seeded "-omics"-based technologies, viz. transcriptomics and proteomics. Studies combining functional transcriptomics and proteomics would create a system-wide approach studying the microbial metabolism in radionuclides detoxification.